The Malaysian and global shrimp aquaculture production has been significantly impacted by 22 acute hepatopancreatic necrosis disease (AHPND) typically caused by Vibrio parahaemolyticus 23 harboring the pVA plasmid containing the pirA and pirB genes which code for Photorhabdus 24 insect-related (Pir) toxin. The limited genomic resource for V. parahaemolyticus strains from 25
Sampling was performed in three Malaysian shrimp aquaculture farms with suspected AHPND 99 outbreaks located in Negeri Sembilan, Central Malaysia and Terengganu, Northern Malaysia 100 (Table 1 ). In all three aquaculture farms, pond rearing water was collected for strain isolation. 101
Two deceased shrimps exhibiting the symptoms of AHPND such as empty stomach, pale 102 hepatopancreas and empty midgut were also provided by the farm manager of the Terengganu 103 (Northern Malaysia) aquaculture farm (Table 1) . At the request of the aquaculture farm 104 managers, the exact sampling locations were not disclosed in this study to protect the identity of 105 the farms. . from homogenized shrimp hepatopancreas and pond water was 109 performed on thiosulfate-citrate-bile salts-sucrose (TCBS) agar (Oxoid Ltd, UK). We chose the 110 hepatopancreas as the isolation source for shrimp as it is usually targeted by AHPND V. cultured on a fresh batch of TCBS agar followed by similar incubation setting, to verify their 114 identity as V. parahaemolyticus. The confirmed blue-green colonies were sub-cultured onto 115 nutrient agar (Merck, Kenilworth, NJ, USA) supplemented with 3% (w/v) NaCl. These culture 116 plates were incubated overnight at 30 o C and DNA from pure single colonies were extracted using 117 a modified salting-out method (Sokolov, 2000) . 118
119 Whole-genome sequencing 120
The DNA library was prepared using the NexteraXT DNA library preparation kit (Illumina, San 121 Diego, CA, USA) and purified using 0.6 × volume AMPureXP magnetic beads (Beckman 122
Coulter, Beverly, MA, USA) following manufacturer's instructions to select for library fragments 123 larger than 300 bp. The libraries were quantified, pooled, normalized, and sequenced on Illumina MLST profiling indicates that that the dtdS gene coding for threonine 3-dehydrogenase is the 193 most variable among the 7 housekeeping genes of currently sequenced Asian V. 194 parahaemolyticus with 45 alleles identified ( Supplementary Table S1 ). Conversely, the pntA gene 195 coding for NAD(P) transhydrogenase subunit alpha subunit has the least number of observed 196 alleles (N=28, 5 are found in the isolates of this study) ( Supplementary Table S1 ). A total of 33 197 known and 18 new sequence types (STs) were identified from the currently sequenced Asian V. Supplementary Table S1 ). Whole-genome alignment of pVA-harbouring Asian V. 209 parahaemolyticus isolates against the reference pVA plasmid showed near-complete sequence 210 conservation of the plasmid except for the pir gene region that exhibits three major structural 211 variants e.g. pirA + B + , pirA -B + and pirA -B - (Figure 2, Supplementary Figure S2 In this study, despite the detection of several STs among the V. parahaemolyticus isolates 229 with some even sharing the same isolation source, the pVa plasmid could only be detected in given that AHPND leads to nearly 100% host mortality, it is also essential that the genomic 237 make-up of an AHPND strain supports persistence outside its animal host post-death e.g. pond 238 rearing water, which will have a diversity of microbial, chemical and physical compositions 239 The pirAB genes are usually flanked by 2 identical transposons with 18 bp of terminal 256 inverted repeats with significant homology to the IS903 in Eschericia coli (Xiao et al., 2017) . 257
Minor structural variations observed within the pVa region containing the pirAB genes suggest 258 that the pirAB genes could not be stably maintained and is prone to deletion or transposition. This 259 is supported by previous studies reporting the natural loss of pirAB genes in the virulent strains of 260 culture purity prior to whole-genome sequencing, it is possible that the pir gene(s) were lost from 264 the initially pir+ isolates in the laboratory rather than in their natural environment, due to the lack 265 of selection pressure (Smith & Bidochka, 1998). Whole metagenome sequencing will be 266 instructive to more accurately estimate the fraction of naturally occurring pVa plasmid with pirA 267 and/or pirB deletion in the shrimp pond water (Jitwasinkul et al., 2016 , Krawczyk et al., 2018 parahaemolyticus strain 13-028/A3. Outer rings illustrate shared identity with Pir plasmids found 506 in some samples of this study and NCBI database. 507 Table S1 : V. parahaemolyticus genomes used for the construction of maximum likelihood tree 508 with basic genome statistics and MLST profiles. 
